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Figure S1. (a) Electrochemical performance of Li−S cells prepared with a Li metal anode, S@CMK‒3 
cathode, and a (MeCN)2−LiTFSI solvate electrolyte diluted with HFEs at a volume ratio of 1:1 
(solvate:HFE). The cells are cycled between 1.5 and 3.0 V at 0.05 C for the first two cycles and 0.1 C for the 
following cycles. The Coulombic efficiency (CE) shown here is the discharge efficiency and was 
determined by CE = Qdischarge/Qcharge × 100. (b) Corresponding charge and discharge curves for cycle 10. 






Table S1. Physicochemical properties of the (MeCN)2−LiTFSI solvate electrolyte diluted with HFE at a 
1:1 volume ratio. 
Electrolyte 








solvate:TTE (1:1) 2 : 1 : 1.636 1.476 1.971 9.837 
solvate:OTE (1:1) 2 : 1 : 1.212 1.546 2.003 15.62 
solvate:BTFE (1:1) 2 : 1 : 1.893 1.420 1.989 5.734 

















Table S2.  Vibrational frequencies and assignments of Raman modes in (MeCN)2−LiTFSI solvate 




 peak label a a’ b b’ c c’ 
assignment 















d to Li+ 












742 749 2257 2279 2295 2309 
742 750 2257 2280 2296 2309 






742 749 2257 2280 2296 2309 
742 749 2257 2280 2296 2310 






742 749 2257 2279 2295 2309 
742 750 2257 2280 2296 2310 






742 749 2256 2279 2295 2308 
742 749 2256 2279 2295 2309 





Figure S2. Low wavenumber region Raman spectra of neat (MeCN)2−LiTFSI solvate electrolyte diluted 
with (a) TTE, (b) OTE, (c) BTFE, and (d) ETE with volume ratios of 2:1, 1:1, and 1:2 (solvate:HFE). The 






Figure S3. High wavenumber region Raman spectra of neat (MeCN)2−LiTFSI solvate electrolyte diluted 
with (a) TTE, (b) OTE, (c) BTFE, and (d) ETE with volume ratios of 2:1, 1:1, and 1:2 (solvate:HFE). The 










Figure S4. 15N NMR spectra of neat MeCN and (MeCN)2−LiTFSI as indicated. The resonance of the 15N 
nucleus shifts upfield by 21.189 ppm as a result of LiTFSI addition to the MeCN. 15N chemical shifts were 












Figure S6. Voltage profiles showing galvanostatic cycling of Li metal plating/stripping at 0.5 mA cm-2 in 
symmetric Li-Li cells with (a) neat (MeCN)2−LiTFSI solvate, (b) solvate:TTE (2:1), (c) solvate:OTE (2:1), 
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